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57)Abstract: 

PURPOSE: To improve riding comfort of a construction machine by a 
nethod in which an oil-pressure cylinder for operation is connected to an oil 
pressure source circuit and a tank in a switching manner and an accumulator 
br suppressing vibration and a mode switching valve are connected to the 
cylinder. 

CONSTITUTION: When the vehicle is in vibrated state by the undulation or 
oad surface during the traveling period, a mode-switching valve 15 is 
iwitched to a connecting position, and oil in the head side oil chamber 8a of a 
500m cylinder 8 flows through a slow-return check valve 16 into an 
iccumulator 17 or comes out of the accumulator 17 to suppress vibration. 
During excavating operation, a mode-switching valve 22 is switched to an 
excavation mode, and the valve 15 and a selection valve 21 are restored to the 
jiterrupting position. When excavation is started, oil does not flow into a tank 
L0 from the way of the pipe 14b on the head side and the extension or 
contraction of the cylinder 8 are properly controlled by a direction control 
valve 13. Furthermore, high- pressure oil directed into the oil chamber 8a on 
he head side does not flow into the accumulator 17 side, thereby preventing 
breakage of the accumulator 17. 
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Title of the Invention : Vibration Insulator for Vehicular Construction Machine 



Claims 

The claims are: 

1. A vibration insulator for a vehicular construction machine comprising 

a wheeled vehicle with an operating device that can be lifted and lowered by means of 
an oil-pressure cylinder for operation, 

characterised 

in that the oil-pressure cylinder is selectively connected to an oil-pressure source 
circuit and a tank through a neutral block direction control valve, 

and in that a vibration-suppressing accumulator and a mode-switching valve for 
switching the accumulator into either a connecting or an interrupting position in 
relation to the non-load side oil chamber of the oil-pressure cylinder are connected 
with the oil-pressure cylinder, 
; and in that a selection valve is provided at the load side oil chamber of the oil-pressure 
cylinder which either selects a first mode during which the load side oil chamber is 
connected with the tank, or a second mode, during which oil is prevented from flowing 
from said load side oil chamber to the tank, 
i and in that said selection valve is operated in relation to said mode-switching valve so 
K that if the mode-switching valve is in connecting position, the selection valve enters 
the first mode, and if the mode-switching valve is in interrupting position, the selection 
valve enters the second mode. 

2. A vibration insulator for a vehicular construction machine comprising 

a wheeled vehicle with an operating device that can be lifted and lowered by means of 
an oil-pressure cylinder for operation, 

characterised 

in that said oil-pressure cylinder is selectively connected to an oil-pressure source 
circuit and a tank through a neutral block direction control valve, 

and in that a vibration-suppressing accumulator and a mode-switching valve for 
switching said accumulator into either a connecting or an interrupting position in 
relation to the non-load side oil chamber of the oil-pressure cylinder, 
and in that a selection valve is provided at the load side oil chamber of the oil-pressure 
cylinder which either selects a first mode during which the load side oil chamber is 
connected with the tank, or a second mode, during which oil is prevented from flowing 
from said load side oil chamber to the tank, 

and in that said selection valve is operated in relation to said mode-switching valve so 
that if the mode-switching valve is in connecting position, the selection valve enters 
the first mode, and if the mode-switching valve is in interrupting position, the selection 
valve enters the second mode, 



and that a switching means is provided at the oil-pressure source circuit consisting of a 
high-pressure relief valve and a low-pressure relief valve operating in relation to each 
other in such a way that said low-pressure relief valve is operated when the mode- 
switching valve is in connecting position and that the high-pressure relief valve is 
operated when the mode-switching valve is in interrupting position. 

3. Description 

Field of the Invention 

The present invention relates to a vibration insulator for a vehicular construction machine 
provided with an operating device. 

Background and Object of the Invention 

A vibration insulator for a vehicular construction machine is already known for example 
from JP60-1 19830, which discloses that, in addition to an oil-pressure cylinder such as an arm 
cylinder or bucket cylinder, a separate buffer cylinder is provided between the boom of an 
hydraulic shovel and the arm cylinder, or between the arm and the bucket cylinder. However, 
the device disclosed presents the following problems: 

a) It relates to the vibration insulation not of the vehicle body itself but of the tip of the 
-operating device (bucket). For this reason, a vibration insulating effect on the vehicle body is 
not to be expected. 

^ b) The buffer effect is achieved only through the choking effect resulting from encapsulating 
-oil within both the head side oil chamber and the rod side oil chamber of the buffer cylinder, 
both off which are connected to each other through small openings provided on the piston 
inside the cylinder. Since choking takes place within the cylinder, it is difficult to determine 
the damping coefficient; moreover, the vibration insulating effect is weak, because no 
accumulator applying elastic force is provided. 

c) Because the oil-pressure cylinder is to be supported by a separate buffer cylinder, there are 
limitations as to where this buffer cylinder may be affixed, which may complicate the 
manufacturing process. 

d) The buffer cylinder mount or the seal can get damaged if a heavy load is suddenly placed 
on the machine, thus lowering its durability; 

In order to solve the problems of the prior art as stated above, the first object of the 
invention is to achieve easier manufacturing and lower cost, together with an improved 
vibration insulating effect for the whole vehicle body which does not deteriorate over long 
hours of operation, and which greatly improves the operator's riding comfort, preventing 
tiredness. The second object of the invention is to prevent high-pressure oil from flowing 
. towards the vibration-suppressing device if the operator makes a mistake and thus to prevent 
the" vibration insulator from breakage, thereby achieving a vibration insulator with fewer 
malfunctions and improved durability. 

Structure of the Invention 

The first invention provides a vibration insulator for a vehicular construction machine 
comprising a wheeled vehicle with an operating device that can be lifted and lowered by 
means of an oil-pressure cylinder for operation, with said oil-pressure cylinder being 
selectively connected to an oiNpressure source circuit and a tank through a neutral block 



direction control valve; with a vibration-suppressing accumulator and a mode-switching valve 
for switching said accumulator into either a connecting or an interrupting position in relation 
to the non-load side oil chamber of said oil-pressure cylinder being connected with said oil- 
pressure cylinder; with a selection valve which is provided at the load side oil chamber of the 
oil-pressure cylinder which either selects a first mode during which the load side oil chamber 
is in communication with the tank, or a second mode, during which oil is prevented from 
flowing from said load side oil chamber into the tank; and with said selection valve operating 
in relation to said mode-switching valve so that if the mode-switching valve is in connecting 
position, the selection valve enters the first mode, and if the mode-switching valve is in 
interrupting position, the selection valve enters the second mode. 

This structure can be realized easily by linking a known oil-pressure cylinder for 
operation via a mode-switching valve to an accumulator, achieving a cat in costs. 
Additionally, the spring constant can be determined easily due to reduced vibration, and by 
bringing the mode-switching valve into connecting position the proper vibration suppression 
effect can be achieved, so that even during long hours of operation there is no danger of oil 
becoming trapped in the load side oil chamber of the oil-pressure cylinder. Thus the proper 
vibration suppression effect can be maintained over a long period, improving the operator's 
riding comfort. 

The second invention is an arrangement according to the first invention, with the 
following elements added to the oil-pressure source circuit: a high-pressure relief valve a 
low-pressure relief valve and a switching device operating in relation to said mode-switching 
valve, acting on the low-pressure relief valve if the mode-switching valve is in connecting 
position and acting on the high-pressure relief valve if the mode-switching valve is in 
, interrupting position. 

i This way, even if the operator tries to perform a high-pressure operation such as 
excavating with the mode-switching valve still in connecting position, this operation is made 
•\ impossible because the oil-pressure source circuit is unloaded, preventing pressurized oil from 
- flowing into the vibration-suppressing device's accumulator and thus protecting the 
accumulator and prolonging machine life. 



Embodiments of the Invention 

FIG. 2 shows a wheel loader as an example of a vehicular construction machine adopting 
the present invention. This wheel loader consists of a vehicular body 2 with several (for 
example four) wheels 1, and an operating device 3 provided on the front frame 2a of the 
vehicular body 2. The operating device 3 comprises a boom 4 whose lower end is supported 
on front frame 2a, and a bucket 5 supported at the tip of boom 4, a cross link 6 and a damping 
link 7 flexibly connected to each other between the middle part of boom 4 and one side of 
bucket 5, a boom cylinder 8 provided between front frame 2a and boom 4, and a bucket 
cylinder 9 provided between front frame 2a and cross link 6. 

FIG. 1 shows the relevant parts of an oil-pressure source circuit of the first embodiment 
of the present invention. In this Figure, 10 refers to the tank and 11 refers to the oil-pressure 
pump, to whose discharge pipe (oil-pressure source circuit) 12 oil chambers 8a, 8b of boom 
cylinder 8 are connected via a boom direction control valve 13 and pipes 14a, 14b. 
Furthermore, bucket cylinder 9 of FIG. 2 is connected to discharge pipe 12 via a bucket 
direction control valve (not shown). A vibration-suppressing device 18 consisting of a mode- 
switching valve 15, of a slow-return check valve 16 comprising a choke 16a and a check 
valve 16b, and of a vibration-suppressing accumulator 17, is integrally connected with boom 
cylinder 8; and with its slow-return check valve 16 and vibration-suppressing accumulator 17 
being serially aligned, it can be switched between a connecting and an interrupting position 



relative to non-load side oil chamber (in this embodiment: head side oil chamber) 8a of boom 
cylinder 8. Normally, a bladder accumulator is used as accumulator 17, but it is also possible 
to use a piston accumulator or a diaphragm accumulator. 

A bypass pipe 20 branches off from head side pipe 14b, which is connected to the load 
side oil chamber (rod side oil chamber) 8b of boom cylinder 8. This bypass pipe 20 is 
provided with a selection valve 21, which in turn allows bypass pipe 20 to enter either a first, 
connecting position to tank 10 or a second, interrupting position from tank 10. 

Mode-switching valve 15 and selecting valve 21 are constructed as magnetic valves, and, 
being linked to each other via a mode switch 22 located in the operator cab, mode-switching 
valve 15 and selecting valve 21 can interactively switch between connecting position (driving 
mode) and an interrupting position (excavating mode). 23 refers to the power switch for the 
battery etc. 

Furthermore, 24 refers to the main relief valve, 25 to the load check valve, 26 to an 
overload relief valve, and 27 and 28 to anti-cavitation check valves. 

During driving mode, the wheel loader's direction control valve 13 is kept in a neutral 
position as shown in the Figures, the pipes 14a, 14b used for the oil drain and supply of 
cylinder 8 are blocked, and the mode switch 22 located in the operator cab is in driving mode 
(on), and mode-switching valve 15 and selecting valve 21 are both switched into connecting 
position. In this state, the engine's driving force causes the wheels 1 to turn and thus propels 
the machine forward. The interactive switching of mode-switching valve 15 and the selecting 
valve 21 can be either manually controlled or hydraulic. Switching of the mode-switching 
valve 15 and the selecting valve 21 can also be linked to the position of mode switch 22 
(either "on" or "off*), which can be operated via a driving lever (not shown). , 

If the vehicle body 2 starts to vibrate due to an undulating road surface or during 
acceleration or slowing-dowh manoeuvres, operating device 3 is caused to vibrate as well, 
which in turn causes boom 4, supported on said operating device 3, to move up and down. 
Triis results in a change of pressure in the head side oil chamber 8a of the boom cylinder 8 
supporting boom 4. 

In this case, bringing mode-switching valve 15 into connecting position results in the 
connection of oil chamber 8a with accumulator 17 via mode-switching valve 15 and slow- 
return check valve 16. Oil flows from oil chamber 8a into accumulator 17, passing through 
slow-return check valve 16 etc. At that moment, the damping effect caused by the built-up 
pressure of accumulator 17 and the choke of slow-return check valve 16 leads to the 
suppression of vibration as described above. 

This means that with this kind of vehicular construction machine, one can think in terms 
of a dynamic vibration-suppressing device, with the vehicle body 2 representing a primary 
vibration system, and operating device 3, being of comparatively lesser weight (mass) than 
vehicle body 2, representing a secondary vibration system. By determining the spring constant 
of accumulator 17 and the damping coefficient of slow-return check valve 16 under 
consideration of the mass of vehicle body 2 and the spring constant of wheels 1 and the mass 
of operating device 3, the characteristic vibration frequency of the secondary vibration system 
represented by operating device 3 and the characteristic vibration frequency of the primary 
vibration system represented by vehicle body 2 can be kept at nearly the same level. Thus, 
while the vehicle body 2 shows almost no vibration during a driving operation, the secondary 
vibration system of operating device 3 does vibrate, and in the case of operating device 3, the 
elastic force or, in other words, the built-up pressure of accumulator. 17, constantly acts in 
opposition to the vibrating force exerted by the road surface, suppressing vibration, while the 
slow-return check valve 16 displays a damping effect, so that during a driving operation, all 
up and down, backward and forward, or left to right vibration as well as pitching, rolling and 
yawing movements are suppressed, thus improving the operator's riding comfort. 



If, however, oil flows from accumulator 17 into head side oil chamber 8a of boom 
cylinder 8 while vibration is being suppressed, the boom cylinder 8 is caused to slightly 
expand and contract, and while these expanding and contracting movements are repeated, a 
vibration suppression effect is exerted through choke 16a and accumulator 17 during a stroke 
movement in the contracting direction. Now, if we assumed that a selection valve 21 was not 
provided or that selection valve 21 was in interrupting position, pressure would be exerted on 
the rod side oil chamber 8b with each contraction and expansion of boom cylinder 8 for 
suppressing vibration. This in turn would cause oil to flow from tank 10 into rod side oil 
chamber 8b via anti-cavitation check valve 28, and oil would be prevented from flowing from 
rod side oil chamber 8b into the tank 10, so that oil would become encapsulated within rod 
side oil chamber 8b, hindering the stroke movement (expansion) of boom cylinder 8, which 
would lead to increasingly smaller stroke movements and would finally make all expanding 
and contracting movements impossible, so that the vibration suppression effect could no 
longer be maintained. 

However, according to the structure described above, selection valve 21 is also brought 
into connecting position when mode-switching valve 21 is switched to connecting position by 
mode switch 22, and because rod side oil chamber 8b of boom cylinder 8 is in communication 
with tank 10, oil is allowed to flow freely from tank 10 into said rod side oil chamber 8b and 
back from rod side oil chamber 8b into tank 10, so that expansion and contraction operations 
of boom cylinder 8 are not hindered. As a result, the vibration-suppressing effect can be 
maintained even during long hours of driving operations. 

Now, during an excavation operation, the mode switch 22 is brought into excavating 
position (off), so that both mode-switching valve 15 and selection valve 21 are switched back 
into interrupting positions. In this state, high-pressure oil from pump 11 is fed to oil chamber 
8a' or 8b of boom cylinder 8 as a result of a switching of direction control valve 13, so that 
said cylinder 8 performs either an expanding or a contracting operation, setting boom 4 into a 
turning motion, so that bucket 5 is either lifted or lowered. Also, high-pressure oil from pump 
11 is fed to the pump cylinder 9 shown in FIG. 2 by a switching of the bucket direction 
control valve (not shown), so that bucket 5 is set into a turning motion via cross link 6 and 
damping link 7. This way, excavating and unloading operations are performed. 

If mode switch 22 is brought into excavating mode during an excavating operation as 
described above, selection valve 21 is switched to interrupting position, preventing oil from 
flowing into tank 10 out of pipe 14b located on the head side, so that expansion and 
contraction of boom cylinder 8 can be properly controlled through direction control valve 13. 

Sometimes, high-pressure oil is led into head side oil chamber 8a of boom cylinder 8 
during excavating operation, but because mode-switching valve 15 is brought into 
interrupting position by switching mode switch 22 into excavating mode, the high-pressure oil 
led into said head side oil chamber 8a does not flow into accumulator 17, thus preventing 
breakage of accumulator 17. 

. FIG. 3 shows a second embodiment . of the invention, with an anti-cavitation check valve 
28 being provided at the rod side of boom cylinder 8, and a vent relief valve 29 with a low- 
pressure setting (several kg/cm 2 ) being provided parallel to said anti-cavitation check valve 28. 
A vent pipe 29a of vent relief valve 29 can be brought into either a first connecting position, 
connected with tank 10 via a selection valve 30, or into a second interrupting position. 

According to this embodiment, vent -pipe 29a of vent relief valve 29 is connected to tank 
10 when selection valve 30 is brought into connecting position during driving operation, thus 
allowing oil to flow from rod side oil chamber 8b of boom cylinder 8a into tank 10 via vent 
relief valve 29. Also, oil is allowed to flow from tank 10 into rod side oil chamber 8b via a 
check valve 28, preventing a restriction of the contracting and expanding movements of boom 
cylinder 8b during vibration-suppressing operation. Thus, the effect is the same as in case of 
the embodiment shown in FIG. 1 (first embodiment). Also, since a selection valve 30 is 



provided for vent pipe 29a in the second embodiment, a relatively small selection valve with a 
low flow volume can be used in comparison to the arrangement according to the first 
embodiment, where a selection valve 21 is provided for the main pipe 14b. 

FIG. 4 shows a third embodiment of the invention, where, instead of the check valve 28 
and the vent relief valve 29 of the second embodiment, an unload valve 31 is used, whose 
vent pipe 31a can be brought into a first connecting position of being connected to tank 10 via 
a selection valve 30, and into a second interrupting position. 

According to this embodiment, vent pipe 31a of unload valve 31 is connected to tank 10 
when selection valve 30 is brought into connecting position during driving operation, and 
unload valve 31 allows oil to flow freely from rod side oil chamber 8b of boom cylinder to 
tank 10 and back, thus preventing a restriction of the contracting and expanding movements 
of boom cylinder 8b during vibration-suppressing operation. Thus, the same effect is achieved 
as in the first and second embodiment. Since the third embodiment's unload valve 31 fulfils at 
the same time the function of both vent relief valve 29 and check valve 28 according to the 
second embodiment, the arrangement is simplified because of the lower number of valves 
required. 

It is possible, however, that because of a mistake by the operator, an excavating operation 
might be attempted while the mode switch 22 is still in driving mode. In this case, high- 
pressure oil flows into pipe 14a with mode-switching valve 15 still in connecting position, 
allowing the oil to flow into accumulator 17 and thereby damaging said accumulator 17. 

In order to prevent this from happening, the second invention presents the following 
arrangement. 

* FIG. 5 shows an embodiment of the second invention (fourth embodiment): In this 
arrangement, a high-pressure main relief valve 24 (for example set at 120 kg/cm") and a low- 
pressure vent relief valve 32 (for example set at 90 kg/cm") are parallel connected to 
discharge pipe 12 of high-pressure oil pump 11, and a vent pipe 32a of low-pressure vent 
relief valve 32 and a vent pipe 29a of a low-pressure vent relief valve 29 (set at several kg/ 
cm 2 ) provided at the rod side of boom cylinder 8 can be brought into either a first connecting 
position of being connected to tank 10 via a selection valve 33, or into a second interrupting 
position. . 

By adopting the fourth embodiment, not only can the same effect be achieved as by 
adopting the second embodiment, but also it is possible to perform low-pressure operations 
while preventing breakage of accumulator 17 during driving operation, because when mode- 
switching valve 15 is in driving mode (connecting position), selection valve 33 is in driving 
mode (connecting position) as well, and both vent pipe 29a of low-pressure vent relief valve 
29 provided at the rod side and vent pipe 32a of low-pressure vent relief valve 32 provided at 
the pump side are connected to tank 10. 

This means that if direction control valve 13 is, for example, switched to the left position 
during driving mode, discharge oil from pump 11 is led into pipe 14a; at this time, however, 
while the high-pressure main relief valve 24 does not react, the low-pressure vent relief valve 
32 does react, so that the discharge pressure of pump 11 rises until the pressure-setting of said 
low-pressure vent relief valve 29, and low-pressure oil with a pressure below this setting is 
led via pipe 14a to the boom cylinder, allowing boom cylinder 8 to perform low-pressure 
operations. It is also possible to lead said low-pressure oil toward bucket cylinder 9 according 
to FIG. 2, thus allowing bucket 5 to perform low-pressure turning operations. 

It is thus possible to operate boom cylinder 8 and bucket cylinder 9 using low-pressure oil 
while driving, or to lift bucket 5 from the ground while driving, or to lower bucket 5 while 
driving, this way improving operability. Morepver, during such operations, even though 
mode-switching valve 15 is in connecting position and accumulator 17 is in communication 
with pipe 14a, accumulator 17 will not suffer breakage, because the oil led into pipe 14a is 
low-pressure oil. And since the discharge pressure from pump 11 is low, it is impossible to 



perform high-pressure operations such as excavating: this lets the operator know that he is in 
driving mode, thus preventing breakage of accumulator 17 through faulty operation. 

If mode switch 22 is brought into excavating mode, the vent pipes 29a, 32a of both vent 
relief valves 29 and 32 are interrupted, and the vent relief valves 29 and 32 are locked closed, 
causing a reaction of the high-pressure main relief valve 24 and allowing the pressure from 
discharge pump 11 to rise until the pressure-setting of high-pressure relief valve 24. As a 
result, high-pressure oil is fed to boom cylinder 8 and bucket cylinder 9, allowing the 
performance of operations such as excavating at high pressure, thereby improving operability. 

FIG. 6 shows another embodiment of the second invention (fifth embodiment): Here, in 
an arrangement according to the fourth embodiment, a high-pressure main relief valve 24 (for 
example set at 210 kg/cm 2 ) and a low-pressure unload valve 34 (for example set at 90 kg/cm 2 ) 
are parallel connected to discharge pipe 12' of high-pressure oil pump 11, and while a vent 
pipe 34a of an unload valve 34 is connected to a low-pressure relief valve 35 (for example set 
at 90 kg/ cm 2 ) via a supplementary switch valve 33, a vent pipe 31a of an unload valve 31 
provided at the rod side of boom cylinder 8 can be brought either into a connecting position of 
being connected to tank 10, or into an interrupting position interrupting said vent pipes 34a 
and 31a. 

By adopting the fifth embodiment, the same effect can be achieved as by adopting the 
fourth embodiment; at the same time, if selection valve 33 is in connecting position during 
driving mode, vent-pipe 31a of the unload valve 31 provided at the rod side is connected to 
tank 10, while vent pipe 34a of the unload valve 34 provided at the pump side is connected to 
the low-pressure relief valve 35* causing said relief valve 35 to react, while, if selection valve 
33 is in interrupting position during excavating mode, said vent pipes 34a and 31a are 
interrupted so that low-pressure relief valve 35 does not react, but a reaction of high-pressure 
main relief valve 24 is caused. This way, the same effect can be achieved as by adopting the 
fourth embodiment. 

In the embodiments described above, only one boom cylinder 8 is provided; if, however, 
two' boom cylinders 8, 8' are provided, pipes 14a, 14b are connected via aligned pipes 14ai, 
14a 2 and 14bi, 14b2 to oil chambers 8a, 8a' and 8b, 8b' of each cylinder 8, 8' respectively, 
and switching valves 15, 15' and slow return check valves 16, 16* consisting of chokes 16a, 
16a' and check valve 16b, 16b\ and vibration control accumulators 17, 17' are integrally 
connected with each cylinder 8, 8' respectively. It is also conceivable, as shown for a seventh 
embodiment in FIG. 8, that pipes 14a, 14b are connected via aligned pipes 14ai, 14a 2 and 
14bi, 14b 2 to oil chambers 8a, 8a' and 8b, 8b' of each cylinder 8, 8' respectively, with a 
switching valve 15, a slow return check valve 16 and a vibration control accumulator 17 
serving both cylinders 8 and 8' being integrally connected to one cylinder 8. This way, a 
vibration suppression effect is achieved through either one accumulator 17 or two 
accumulators 17, 17'. 

In the embodiments described above, the vibration suppression effect is achieved through 
choke 16a (16a') of the slow-return check valve 16 (16 5 ) provided between mode-switching 
valve 15 (15') and accumulator 17 (17'); if, however, breakage of a pipe joint between 
accumulator 17 and boom cylinder 8 or of a passage of switch valve 15 occurs, the resulting 
choke effect will cause a damping effect, which is why it is also conceivable to omit passage 
through choke 16a or, specifically, through slow-return check valve 16 and to connect only 
accumulator 17 to boom cylinder 8 via switch valve 15, as it is shown in FIG. 9 as an eighth 
embodiment. 

The present inventions are not limited to the wheel loader of the embodiments, but can 
also be adopted for other vehicular construction machines comprising an operating device^ 
such as a power shovel or a truck crane. - 



Effect of the Invention 



As shown above, the first invention, by connecting a vibration-suppressing accumulator 
to a known oil-pressure cylinder for operation, achieves a vibration insulation effect while 
maintaining a simple structure, and can therefore be carried out easily and at low cost Also, 
the spring constant can be determined easily due to suppressed vibration, and by switching the 
mode-switching valve into connecting position (driving mode), the best possible vibration 
insulation effect for each machine can be achieved, greatly improving riding comfort. 
Moreover, by allowing oil to flow freely from the tank info and out of an oil chamber at the 
load side, for instance the rod side, of an operation cylinder, a restriction of the expanding and 
contracting movements of cylinder for vibration suppression can be prevented, allowing for 
proper vibration insulation even over long hours of operation. 

The second invention is a construction according to the first invention comprising a high- 
pressure relief valve, a low-pressure relief valve and a switching means in. the oil-pressure 
source circuit; here, it is impossible to perform high-pressure operations such as excavating 
during driving mode, while the possibility of performing low-pressure operations is 
maintained all the time. This way, high-pressure oil is kept from flowing into the accumulator, 
preventing breakage of the accumulator. At the same time, driving operations and low- 
pressure operations of the operation cylinders such as the lifting and lowering of the empty- 
bucket can be performed simultaneously,, greatly improving operability. 

Brief Description of the Drawings 

FIG. 1 shows the essential elements of an oil-pressure source circuit of the first 
embodiment of the first invention; FIG. 2 is a side view of an example of a vehicular 
construction machine adopting the present invention; FIG. 3 and FIG. 4 show the essential 
elements of an oil-pressure circuit of the second and third embodiment of the invention; FIG. 
5 shows the essential elements of an oil-pressure source circuit of an embodiment (fourth 
embodiment) of the second invention; FIG. 6 shows the essential elements of an oil-pressure 
source circuit of another embodiment (fifth embodiment) of the second invention; and FIGS. 
7 to 9 show the oil-pressure source circuit of the sixth to eighth embodiments. 
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